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(54) LAMINATED RECORDING HEAD OF INK JET TYPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent malfunction due 
to the head bonding between a flow passage unit and an 
actuator unit, crosstalk or the like from occurring. 
SOLUTION: A recessed part 21a is formed on a surface 
opposite to an actuator unit 1 of an ink feeding port 
forming board 21 . When a flow passage unit and the 
actuator unit 1 are bonded together through a hot 
welding film, the pressure of thermal expanded air is 
lowered by allowing it to escape to the recessed part 
21a. In addition, by providing the recessed part 21a at 
the position opposing to a pressure generating chamber 
4, the air layer by this recessed part 21a is functioned 
as vibration interrupting material. 
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^ * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While pasting up the passage unit which comes to join the nozzle plate equipped with 
nozzle opening which connects with the aforementioned pressure generating room through each 
aforementioned run through-hole while closing the other sides of the common ink room 
formation substrate characterized by providing the following, and an ink room formation 
substrate common to the above The laminating type ink-jet formula recording head which comes 
to form the crevice which counters the aforementioned actuator unit in the field which counters 
an ink room common to the above of the aforementioned ink feed-hopper formation substrate 
Pressure generating room The actuator unit equipped with the pressure generating element for 
pressurizing this pressure generating room The ink feed-hopper formation substrate equipped 
with the run through-hole which this actuator unit is fixed and is open for free passage in the 
both ends of the aforementioned pressure generating room, and the ink feed hopper The run 
through-hole which is open for free passage in the common ink room which is open for free 
passage in the aforementioned pressure generating room through the aforementioned ink feed 
hopper, and the aforementioned pressure generating room 

[Claim 2] While pasting up the passage unit which comes to join the nozzle plate equipped with 
nozzle opening which connects with the aforementioned pressure generating room through each 
aforementioned run through-hole while closing the other sides of the common ink room 
formation substrate characterized by providing the following, and an ink room formation 
substrate common to the above The laminating type ink-jet formula recording head which comes 
to form the crevice which counters the aforementioned actuator unit in the field which counters 
an ink room common to the above of the aforementioned ink feed-hopper formation substrate 
1st covering device material which consists of a ceramic which has a piezo-electric diaphragm 
on a front face, and forms an oscillating member in it The actuator unit which comes to join to 
one the spacer which consists of a ceramic which one field is closed by the aforementioned 
covering device material, and forms a pressure generating room by baking The ink feed-hopper 
formation substrate which consists of a metal equipped with the run through-hole which the 
aforementioned actuator unit is fixed and is open for free passage in the both ends of the 
aforementioned pressure generating room, and the ink feed hopper The run through-hole which 
is open for free passage in the common ink room which is open for free passage in the 
aforementioned pressure generating room through the aforementioned ink feed hopper, and the 
aforementioned pressure generating room 

[Claim 3] The laminating type ink-jet formula recording head according to claim 1 or 2 currently 
formed in the field to which the aforementioned crevice counters the aforementioned pressure 
generating room. 

[Claim 4] The laminating type ink-jet formula recording head according to claim 1 currently 
formed by being constituted when the aforementioned ink feed-hopper formation substrate joins 
the sheet metal of two sheets through a glue line, and the aforementioned crevice s using the 
aforementioned glue line as an etching stopper, and removing one sheet metal partially. 
[Claim 5] The ink-jet formula recording head according to claim 1 or 2 in which the periphery of 
the aforementioned crevice is offset at the common ink room side formed in the ink room 
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* formation substrate common to the above, and is established. 

[Claim 6] The ink-jet formula recording head according to claim 1 or 2 which the aforementioned 
crevice consists of by dividing to two or more fields in the array direction of the aforementioned 
nozzle opening. 

[Claim 7] The ink-jet formula recording head according to claim 6 set up so that it may become 
so large that the area of the field by which division was carried out [ aforementioned ] becomes 
far from the mouth with which ink flows from the exterior. 

[Claim 8] The laminating type ink-jet formula recording head according to claim 1 or 2 in which 
two or more heights which project in the aforementioned crevice side of the sheet metal which 
forms the aforementioned crevice are formed. 

[Claim 9] The laminating type ink-jet formula recording head according to claim 1 or 2 by which 
the crevice is formed in both sides which counter an ink room common to the above of the 
aforementioned ink feed-hopper formation substrate. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the laminating type ink- 
jet formula recording head which comes to join the actuator unit constituted by ceramics, and 
the passage substrate which consisted of metals. 
[0002] 

[Description of the Prior Art] for example, a part of elastic plate which constitutes the pressure 
generating room as shown in JP,6-40035,A — a field — a piezo-electric diaphragm — sticking - 
- the deflection of a piezo-electric diaphragm — the ink-jet formula recording head which 
changes the capacity of a pressure room with a variation rate, and generates an ink drop is 
equipped with the feature that carrying out the variation rate of the latus area of a pressure 
generating room can be stabilized, and it can generate eye a possible hatchet and an ink drop 
[0003] Usually, such a recording head is roughly divided into the single passage composition unit 
D which consists of the metal plate which the pressure generating room, the diaphragm, and the 
piezo-electric diaphragm were made to correspond to the actuator units A, B, and C 
manufactured by sintering of ceramics, and two or more nozzle opening trains, and was formed, 
as shown in drawin^^^ , fixes two or more actuator units A, B, and C with adhesives at the 
passage unit D, and is constituted. 
[0004] 

[Problem(s) to be Solved by the Invention] Thus, the technique of heat welding to which melting 
of the heat welding film is carried out by heating is adopted as fixation of two or more actuator 
units, infixing and pressurizing a heat welding film between passage units. 
[0005] However, since the plane-of-composition product is large, the air shut up between the 
heat welding film, the actuator unit, and the passage unit expands, and poor junction is caused, 
or prolonged heating is needed and it has problems, like curvature arises in the differential 
thermal expansion by difference of the quality of the material. 

[0006] Furthermore, when a miniaturization progresses, vibration of a piezoelectric transducer 
spreads in a common ink room, the so-called cross talk which vibrates the meniscus of other 
pressure generating rooms through the ink here occurs, and there is a problem of a quality of 
printed character deteriorating. 

[0007] The places which this invention is made in view of such a problem, and are made into the 
purpose are un-arranging resulting from the thermal bond of a passage unit and an actuator unit, 
or offering the laminating type ink-jet formula recording head which can solve problems, such as 
a cross talk, at a stretch again. 
[0008] 

[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. The 
1st covering device material which consists of a ceramic which has a piezo-electric diaphragm 
on a front face, and forms an oscillating member in it. The actuator unit which comes to join to 
one the spacer which consists of a ceramic which one field is closed by the aforementioned 
covering device material, and forms a pressure generating room by baking. The ink feed-hopper 
formation substrate which consists of a metal equipped with the run through-hole which the 
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aforementioned actuator unit is fixed and is open for free passage in the both ends of the 
aforementioned pressure generating room, and the ink feed hopper, The common ink room 
formation substrate equipped with the run through-hole which is open for free passage in the 
common ink room which is open for free passage in the aforementioned pressure generating 
room through the aforementioned ink feed hopper, and the aforementioned pressure generating 
room, While pasting up the passage unit which comes to join the nozzle plate equipped with 
nozzle opening which connects with the aforementioned pressure generating room through each 
aforementioned run through-hole while closing the other sides of an ink room formation 
substrate common to the above The crevice which counters the aforementioned actuator unit 
was formed in the field which counters an ink room common to the above of the aforementioned 
ink feed-hopper formation substrate. 
[0009] 

[Function] The air space which the air which expanded thermally is missed here and the 
pressure was reduced, and restricted adhesion area to necessary minimum, absorbed both 
differential thermal expansion by the glue line, and was further formed of the crevice since the 
crevice of an ink feed-hopper formation substrate formed space between actuator units 
intercepts that the vibration from a piezoelectric transducer spreads in a common ink room. 
[0010] 

[Embodiments of the Invention] Then, based on the example illustrating the detail of this 
invention, it explains below. 

[001 1] Drawing 1 is the assembly perspective diagram in which omitting a heat welding film and 
showing the whole recording head of this invention, moreover, drawing. 2 It is the cross section 
showing the structure near the pressure generating room of one actuator unit, and the sign 2 in 
drawing is the 1st cover plate. It consists of sheet metal of a zirconia with a thickness of about 
10 micrometers, the drive electrode 5 is formed in the front face so that the pressure generating 
room 4 mentioned later may be countered, and the piezo-electric diaphragm 3 which consists of 
PZT etc. on it is being fixed. 

[0012] The pressure generating room 4 receives flexural oscillation of the piezo-electric 
diaphragm 3, contracts and expands, breathes out an ink drop from the nozzle opening 28, and 
attracts ink from the common ink room 23 through the ink feed hopper 20 again. 
[0013] 7 is a spacer, it drills a through-hole in ceramic boards, such as the thickness suitable for 
forming the pressure generating room 4, for example, a 1 50-micrometer zirconia etc., (Zr02), is 
constituted at them, has both sides closed by the 2nd lid 8 and 1st lid 2 which are mentioned 
later, and forms the above-mentioned pressure generating room 4. 

[0014] the free passage which connects the ink feed hopper 20 which 8 is the 2nd lid and is later 
mentioned to ceramic boards, such as a zirconia, too, and the pressure generating room 4 — the 
free passage which connects a hole 9, and the nozzle opening 28 and the other end of the 
pressure generating room 4 — a hole 10 is drilled and it is constituted, and on the other hand, a 
spacer 7 is alike, and it is fixed 

[0015] These each part material 2, 7, and 8 fabricates a ceramic clay-like material in a 
predetermined configuration, and it is summarized to the actuator unit 1. without using adhesives 
by carrying out the laminating of this and calcinating it. 

[0016] It is an ink feed-hopper formation substrate, and 21 is a member of which the biggest 
rigidity among the members in a recording head is required so that connection material with an 
ink tank can also be prepared while it serves as the fixed substrate of the actuator unit 1 . For 
this reason, metals and ceramics, such as a stainless steel equipped with ink-proof nature, are 
chosen as the material. 

[0017] Crevice 21a which is the position which counters the pressure generating room 23 as 
shown in drawing 2 and drawing.3 . and carries out opening to an outside 1, i.e., actuator unit, 
side is formed in the field which counters the common ink room 23 of this ink feed-hopper 
formation substrate 21. 

[0018] When a metal is used as an ink feed-hopper formation substrate 21, such crevice 21a 
forms a crevice 40 in the field which counters the ink room 23 common to the ink of the ink 
feed-hopper formation substrate 21 with a press etc., as shown in drawing 4 ( drawing,4 (a)), it 
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grinds the heights 41 of the field of another side, and finishes them at a flat surface ( drawjng^ 

(b)) ( drawm^^^^ ^ 

[001 9] moreover, after forming the etching protective coat 43 equipped with the aperture 42 in 
the field which counters the common ink room of the ink feed-hopper formation substrate 21 as 
another technique ( drayyring 5 (a)) and forming a crevice 44 only for one of the two's field by 
etching ( dravying 5 (b)). the etching protective coat 43 is removed — etc. ( drawme.5 (c)) etc. — 
a method is applicable 

[0020] As shown in drawing 6 as still more nearly another technique, an adhesive film 52 is 
minded for the sheet metals 50 and 51. such as a stainless steel of two sheets. A laminating. 
Prepare the joined plate and an adhesive film 52 is used as an etching stopper. There are a way 
etching removes alternatively the part applicable to crevice 21a of one sheet metal 50, and the 
processing method which forms a heavy-gage part by carrying out the mask of the part 
equivalent to crevice 21a, and electroforming it on the surface of a substrate further. 
[0021] As furthermore shown in dravying 7 , there is also the processing method that etching 
removes a film 54 for a laminating and the part which joins and corresponds to crevice 21a of 
one sheet metal 50 alternatively as an etching stopper through adhesive films 55 and 56 among 
the sheet metals 50 and 51 of two sheets, about PPS or the PI film 54. 
[0022] The ink feed hopper 20 which connects the common ink room 23 which returns to 
drawing 1 and drayym^^^ again, and is later mentioned to the ink feed-hopper formation substrate 
21 at the end side by the side of the pressure generating room 4, and the pressure generating 
room 4 is formed, and the run through-hole 24 linked to the nozzle opening 28 is formed in the 
other end side of the pressure generating room 4. 

[0023] Furthermore, the ink inlets 22, 22, and 22 into which ink flows from the ink tank which is 
not illustrated are drilled in the position from which it separated from the fixed area of the 
actuator unit 1. 

[0024] 25 drills the run through-hole 26 which connects the through-hole corresponding to the 
configuration of the common ink room 23, and the nozzle opening 28 of a nozzle plate 27 to the 
plate equipped with corrosion resistance, such as the thickness suitable for being a common ink 
room formation substrate and forming the common ink room 23, for example, 1 50-micrometer 
stainless steel etc., and is constituted. 

[0025] It fixes by the glue lines 32 and 33 of a heat welding film or adhesives between each, and 
these ink feed-hopper formation substrate 21, the common ink room formation substrate 25, and 
a nozzle plate 27 are summarized to the passage unit 30. 

[0026] If it heats pressing [ as shown in drawing 8 , carry out laminating installation of the heat 
welding film 31 and the actuator unit 1 at turn and ] these on the front face of the ink feed- 
hopper formation substrate 21 of this passage unit 30, it goes up quickly, and the heat welding 
film 31 will become soft quickly, and the temperature of a junction field will fuse. 
[0027] Although the air shut up by this heating between the thermofusion film 31. the actuator 
unit 1, and the passage unit 30 expands thermally, a pressure buildup is eased in the space 
formed by crevice 21a of the ink feed-hopper formation substrate 21, and aperture 31a of the 
heat welding film 31, and a plane of composition pastes up certainly. 

[0028] For example, when crevice 21a used as a length of L= 8.73mm, width of face of W= 
1,74mm, the thickness 15 of a thin-walled part, or 25 micrometers is formed in the ink feed- 
hopper formation substrate 21, it is the 15th power of minus of 1x10. The elasticity about cube 
meter / Pascal can be shown, and the pressure buildup expanded thermally at the time of 
junction can fully be absorbed. 

[0029] Moreover, thickness T' ( drayying 2 ) of the air space formed by this crevice 21a and glue 
line fully functions as an oscillating shielding material also to vibration spread from the actuator 
unit 1 . It spreads in the common ink room 23, and induction of the vibration is carried out to the 
ink here, and vibration which this produced at the pressure generating room 4 on the occasion of 
the ink drop regurgitation can have a bad influence on ink supply in the pressure generating room 
4. and can carry out thing prevention. 

[0030] In addition, the sign 14 in drawing shows the flexible cable with which 15 connects with an 
external device the common electrode formed in the front face of the piezo-electric diaphragm 3 
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again, respectively. 

[0031] In this example, if a driving Signal is impressed to a piezoelectric transducer 3, a 
piezoelectric transducer 3 will oscillate flexurally and the pressure generating room 4 will be 
shrunk. ** which the ink of the pressure generating room 4 is pressurized by this, and is 
breathed out as an ink drop from the nozzle opening 28. 

[0032] At this time, by difference of the extreme impedance by the air space of crevice 21a of 
the ink feed-hopper formation substrate 21, after decreasing vibration of the piezoelectric 
transducer 3 spread through the actuator unit 1 by reflection and absorption, it arrives at the 
common ink room 23. 

[0033] Therefore, propagation of vibration to which induction of the pressure fluctuation of other 
pressure generating rooms 4 is carried out through the common ink room 23 which had become 
a problem conventionally can be reduced sharply. 

[0034] Moreover, since the plane-of-composition product between the ink feed-hopper 
formation substrate 21 and the actuator unit 1 can be restricted easily, the differential thermal 
expansion resulting from a difference of both material can be absorbed, and the endurance of the 
bond strength to a thermo cycle can be improved. 

[0035] As shown in drawing 6 , an adhesive film 52 is minded for the sheet metals 50 and 51 of 
two sheets. By the way, a laminating, When etching removes alternatively the part which 
prepares the joined plate, uses an adhesive film 52 as an etching stopper, and corresponds to 
crevice 21a of one sheet metal 50 Boundary 51 of crevice 21a a is exposed, and there is a 
possibility that the bond strength may fall [ the field of a parenthesis ] a little in response to an 
operation of an etching reagent. 

[0036] When it heats and pastes up, laying the heat welding film 31 in the front face of a sheet 
metal 50 in this state, and pressurizing the actuator unit 1, stress concentrates on this 
boundary, peeling is caused, and there is a possibility of the air shut up between the 
thermofusion film 31, the actuator unit 1, and the passage unit 30 expanding thermally, infiltrating 
into the back from boundary 51a, and resulting in big exfoliation. 

[0037] It is made easy to show one example for which it was suitable when drawing 9 
**********ed ********** one field by the adhesive film 52 in such sheet metals 50 and 51 of 
two sheets and crevice 21a was formed, and only for specified quantity deltad to offset the 
position of crevice 21a to the common ink room 23 side currently formed in the common ink 
room formation substrate 25, and to bend in the field here. 

[0038] Since the layer which consists of sheet metals 50 and 51 and a heat welding film 52 is 
united and carries out elastic deformation as shown in drawmg |^ when according to this 
example it is pressurized at the time of above-mentioned heat welding and stress is applied in 
part, it can prevent that stress concentrates on boundary section 51a intensively, and advance 
of exfoliation of the sheet metal 50 resulting from expansion of air can be suppressed. 
[0039] In this example, drawing 11 shows other examples for avoiding the problem produced 
when the sheet metals 50 and 51 of two sheets are too joined through an adhesive film 52, and it 
etches into the sheet metal 50 which etches so that it may leave the ribs 50b and 50c prolonged 
crosswise at the predetermined intervals in the array direction of nozzle opening, and it forms 
two or more crevices 21b, 21c, and 21 d in it. And it is constituted by the ribs 50a and 50b of a 
position which are preferably separated from the ink inlet 22 so that the intervals LI , L2, and L3 
may become large (L1<L2<L3). 

[0040] According to this example, the longitudinal direction which is comparatively easy to be 
turned over among Crevices [ 21b, 21c, and 21 d ] boundaries in response to stress etc. will pay 
well mutually with Ribs 50a and 50b, and the relief from an adhesive film 52 is prevented. And 
exfoliation can be prevented, without stopping unnecessarily the compliance by the side of the 
back of a common ink room, since the intervals LI , L2, and L3 of Ribs 50a and 50b become large 
and the area of 21 d of most distant crevices from the ink guidance mouth 22 is large so that it 
separates ink inlet 22. 

[0041] Drawing 12 shows other examples for preventing above-mentioned exfoliation, is a 
predetermined interval and prepares 50d of heights, and 50d.... in the boundary of a longitudinal 
direction facing crevice 21a of the sheet metal 50 which forms crevice 21a in this example. 
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[0042] According to this example, it becomes possible to increase the plane-of-composition 
product in a boundary by 50d of hefghts, and 50d...., and ****** can be prevented too. 
[0043] In addition, when it is difficult to process deep crevice 21a into the ink feed-hopper 
formation substrate 21 in a high precision, it can also form so that the shallow crevices 21 e and 
21 f may be countered from both sides of the ink feed-hopper formation substrate 21, as shown 
in drawing 13 . 

[0044] The pressure buildup which originates in the thermal expansion at the time of heat 
welding by mist beam one crevice 21e in this example is absorbable, it can prevent that suit 21 f 
of crevices of other sides further, wait, and the vibration from the actuator unit 1 spreads in a 
common ink room, and the actuator unit 1 and a plane-of-composition product can be lessened 
as much as possible, and a differential thermal expansion can be absorbed. 
[0045] As shown in drawing 14 , such an ink feed-hopper formation substrate to both sides, 
respectively Crevice 21 e of the ink feed-hopper formation substrate 21. The etching protective 
coats 43 and 46 which have apertures 42 and 45 are formed in the position corresponding to 21f 
(drawing 14 (a)). After carrying out etching from both sides and forming Crevices 21e and 21f 
( drawing 1 4 (b)). it can constitute by removing the etching protective coats 43 and 46 ( drawing 
14 (c)). 

[0046] Thus, since the etching depth is shallow, it is useful to shortening of floor to floor time, 
and reservation of precision to establish Crevices 21 e and 21f in both sides. 
[0047] In addition, in an above-mentioned example, although the 1st cover plate 2. the drive 
electrode 5, the piezo-electric diaphragm 3, and the pressure generating element that consisted 
of common electrodes 14 were explained taking the case of the thing using the composition 
which carried out the laminating on the spacer 7 as drawin^^^^ explained, the thing of various 
modes can be used as a pressure generating element. 

[0048] Namely, as shown in drawing.1^^^ , while the piezo-electric oscillating layer 101 of the one- 
sheet structure where the common electrode 1 00 was formed in the undersurface constitutes 
the 1st covering device material which closes the pressure generating room 4 The individual 
electrode 102 can be formed in the field which counters the pressure generating room 4 of the 
upper surface, and it can also constitute as structure of bending alternatively and displacing only 
the field of the piezo-electric oscillating layer 101 which counters the pressure generating room 
4. 

[0049] Moreover, as shown in drawing 16 , while forming the 1st covering device material by the 
common electrode 100, a piezoelectric transducer 103 and the individual electrode 104 can be 
formed in the pressure generating room 4 side of the common electrode 100, or the laminating of 
the thin film of the layer which was suitable for elastic deformation on the front face of the 
common electrode 100 if needed, for example, a zirconia, can be carried out, and it can also be 
constituted. 

[0050] Furthermore, as shown in drawm^^^ , the joule heat release element 106 can be formed 
in the pressure generating room side of other members which divide the field or the pressure 
generating room 4 by the side of the pressure generating room 4 of the covering device material 
which closes a spacer 7, and it can also constitute as what the joule heat release element 106 is 
made to generate heat by the driving signal, is made to evaporate the ink of the pressure 
generating interior of a room, and is pressurized. In addition, the sign 107 in drawing shows a 
protective layer. 

[0051] In addition, although only the pressure generating means and the spacer 7 were explained 
about the above-mentioned example, the composition of the other recording head takes 
composition of an above-mentioned example, such as composition which carried out the 
laminating of the 2nd lid 8 shown in drawing 2 , and the passage unit 30. 
[0052] 

[Effect of the Invention] As mentioned above, as explained, the air which the crevice expanded 
thermally in this invention to the field which counters the actuator unit of an ink feed-hopper 
formation substrate at the time of adhesion is missed, a pressure is reduced, and adhesion area 
is restricted to necessary minimum, and both differential thermal expansion can be absorbed by 
the glue line. Moreover, since the crevice is formed in the field which counters a pressure 
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generating room, it functions as oscillating interception material, and the air space by this 
crevice spreads the vibration from^a piezoelectric transducer in a common ink room, and carries 
out thing prevention. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the assembly perspective diagram showing one example of the ink-jet formula 
recording head of this invention. 

[Dravying 2J It is the cross section having and showing one example of the ink-jet formula 
recording head of this invention with the structure near the pressure generating room of one 
actuator unit. 

[prawing_3] It is drawing showing the physical relationship of the crevice formed in the ink feed- 
hopper formation substrate, and a common ink room. 

[Drawing 4] Drawing (a) Or (c) is drawing showing the process for forming a crevice in an ink 
feed-hopper formation substrate, respectively, 

[Drayyjn^^^ Drawing (a) Or (c) is drawing showing other examples for forming a crevice in an ink 
feed-hopper formation substrate, respectively. 

[Dra_yy!ng 6] It is the cross section showing other examples of an ink feed-hopper formation 
substrate. 

[Drawing Jj It is the cross section showing other examples of an ink feed-hopper formation 
substrate. 

[Drawing 8j It is drawing showing the adhesion process of an actuator unit and a passage unit. 
[Drawing 9] the sheet metal of two sheets — ********** — it is the cross section showing one 
example at the time of using an ink feed-hopper formation substrate 
[Pravying Ip] It is drawing in which it is expanded and shown near the crevice. 
[DrayyJngJl^ It is the cross section showing other examples at the time of using the ink feed- 
hopper formation substrate which carried out lamination ****** of the sheet metal of two 
sheets. 

[Prawingl^^^ It is the cross section showing other examples at the time of using the ink feed- 
hopper formation substrate which carried out lamination ****** of the sheet metal of two 
sheets. 

[PravyLngl^^^ It is the cross section having and showing other examples of the ink-jet formula 
recording head of this invention with the structure near the pressure generating room of one 
actuator unit. 

[Drawing 1 41 Drawing (a) Or (c) is drawing showing other examples of the manufacture method of 
the ink feed-hopper formation substrate of a recording head same as the above, respectively. 
[PraMQgJ S^ It is drawing showing the example at the time of constituting the pressure 
generating element of the recording head of this invention from piezoelectric material of the 
one-sheet structure which serves as the 1st covering device material. 

[PmvyiaeJ.6] it is drawing showing the example which prepared the pressure generating element 
of the recording head of this invention in the interior of a pressure generating room. 
[PrtyyJng J I] it is drawing showing an example when a joule heat release element constitutes the 
pressure generating element of the recording head of this invention. 

[PraMn&l^^^^ It is the perspective diagram showing an example of an ink-jet formula recording 
head which prepared two or more actuator units in the passage unit. 
[Description of Notations] 



1 Actuator Unit 

2 1st Lid 

3 Piezo-electric Diaphragm 

4 Pressure Generating Room 

7 Spacer 

8 2nd Lid 

9 Ten Run through-hole 

20 Ink Feed Hopper 

21 Ink Feed-Hopper Formation Substrate 
21a Crevice 

22 Ink Inlet 

23 Common Ink Room 

27 Nozzle Plate 

28 Nozzle Opening 

30 Passage Unit 

31 Heat Welding Film 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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